Oncogenic Vav1 induces Rac-dependent apoptosis via inhibition of Bcl-2 family proteins and collaborates with p53 deficiency to promote hematopoietic progenitor cell proliferation.
Vav1 is an hematopoietic-specific Rho guanine nucleotide exchange factor coupling tyrosine kinase receptors and Rac GTPases, and has been implicated in transformation of fibroblasts and pancreas. To determine the biologic effect and oncogenic potential of Vav1 in hematopoietic lineages, we stably express oncogenic mutant of Vav1 in primary bone marrow cells using retrovirus-mediated gene transfer. Contrary to the growth stimulatory effects observed in fibroblasts, oncogenic Vav1 inhibits hematopoietic stem cell/progenitor engraftment in vivo and progenitor cell expansion in vitro via inducing apoptosis. The oncogenic Vav1-induced apoptosis is associated with reduced expression of Bcl-2 and Bcl-xL proteins and effectively suppressed by transgenic overexpression of Bcl-2, suggesting Vav1-mediated signaling via Bcl-2 in apoptosis. Also, oncogenic Vav1 stimulates sustained activation of Rac GTPases and the biologic effects of oncogenic Vav1 are Rac-dependent. Further, when expressed in the p53-deficient cells, which express elevated Bcl-2 and Bcl-xL and are resistant to the apoptosis, oncogenic Vav1 enhances both proliferation and self-renewal of hematopoietic progenitor cells. These results demonstrate clear phenotypic differences between wild-type and p53(-/-) hematopoietic cells expressing oncogenic Vav1, and suggest oncogenic potential of Vav1-mediated pathways in primary hematopoietic cell when they collaborate with additional genetic hits that affect the p53 pathway.